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activity, an autonomous active whole. “The con¬ 
ception of organism is a higher and more con¬ 
crete conception than that of matter and energy. ’ ’ 
In the ruins of the atomic theory, it is already 
being extended to the whole of nature. “We are 
not seeking to reduce the organic to the inorganic, 
but the inorganic to the organic.” To us it 
appears unnecessarily dogmatic to assert that 
“there is not the remotest possibility of deriving 
the organic from the inorganic.” Would it not 
serve to say that we cannot think of the origin of 
organisms from the inorganic world, if the reality 
of the latter is supposed to be exhausted by the 
current concepts of chemistry and physics? And 
are we not bound in fairness to admit that while 
the physical and chemical formulae need not be re¬ 
garded as exhausting the reality of the inorganic 
world, they serve for certain practical purposes 
exceedingly well, and must bear a definite relation 
to reality since we successfully stake our lives and 
our reputations (as scientific prophets) on their 
validity. 

The fourth lecture finds a philosophical foothold 
in the recognition of personality as the central 
fact in the world. We may consider a man as a 
material system weighing seventy kilogrammes, 
and this partial and abstract way of looking at 
him is sometimes of use; we may also consider 
him as an organism, maintaining specific struc¬ 
ture and activity, and this is also useful; but we 
get nearest the real man when we know him as a 
person. Personality—mere organism—matter : 
“ the relation is simply one of different degrees of 
nearness to reality in the manner in which pheno¬ 
mena are described.” But personality is more 
than an individual concept; “ the personality of 
any individual is the spiritual inheritance of ages; 
the individual participates in the life of the species ; 
personality includes within itself our whole uni¬ 
verse. We know extremely little about what we 
call matter; “the reality behind the appearance 
of a physical world has and can have no existence 
apart from personality.” And thus, as the 
physiologist in his first two lectures sought to 
lead us away from the error of mechanism, so the 
philosopher in the last two seeks to lead us to 
the conclusion that the world, with all that in it 
is, is a spiritual world. But the realist has also 
something to say for himself ! 


FUELS FOR POWER PRODUCTION. 
Fuel: Solid, Liquid, and Gaseous. By J. S. S. 
Brame. Pp. xv + 372. (London: Edward 

Arnold, 1914.) Price 12s. 6 d. net. 

R. BRAME’S treatise is one of a long suc¬ 
cession of books dealing with the general 
subject of fuels, but in view of the wonderful 
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rapidity with which processes relating to fuel 
manufacture and its preparation are changing, and 
of the new uses to which the fuels are put when 
made, there is ample room for new-comers. The 
author writes specially for the large class of 
readers to whom power production is of chief 
importance, and he has produced a volume which 
will be an extremely valuable addition to their 
bookshelves. 

The subject divides itself naturally into three 
divisions—solid, liquid, and gaseous; Mr. Brame 
discusses each separately, and adds a section on 
fuel analysis, calorimetry, and the control of 
fuel supply. Under the title “Solid Fuels” 
are included wood, peat, coal, coke, coalite, and 
the minor fuels; liquid fuels include petroleum 
and tar oils with their derivatives, together with 
alcohol. The longest section, that on gaseous 
fuels, contains an account of the manufacture and 
properties of water gas, of Siemens and Dowson 
gas, and of blast-furnace and coke-oven gases. 

Well-informed as the author appears generally 
to be, he makes a strange omission when discuss¬ 
ing the velocity of flame propagation in an ex¬ 
plosive mixture—the stranger in a book bearing 
specially in view the production of power—in that 
he omits reference to the striking influence 
on this velocity of “turbulence” in the gaseous 
mixture. As Clerk has shown in the reports of 
the Gaseous Explosions Committee, turbulence is 
of first importance in influencing the velocity with 
which the explosion spreads to all parts of the 
gas, and that except for this no high-speed gas 
or petrol engine would be able to run at the speeds 
necessary for their effective use. 

The Bonecourt system of surface combustion 
is described briefly, but perhaps as fully as can 
be expected in a book dealing with fuel itself 
rather than with its manner of use. The author 
compares the 90 per cent, efficiency of this system 
when applied to the heating of steam boilers with 
the 55 to 65 per cent, which is usual with coke- 
oven or blast-furnace gases used in the older way. 
This improved method of steam raising is poten¬ 
tially of great practical importance, and we are 
glad the author has found space to include a 
number of interesting efficiency figures. 

Under the title “ Economic Aspects of Liquid 
Fuel ” the author discusses the present situation 
in which fuel users are placed owing to the rapid 
change in price. He reiterates the relative in¬ 
significance of the annual oil output compared 
with the coal output, and affirms his belief in the 
possibility and the economic advisability of the 
production of alcohol for power uses. This is one 
of the best parts of the book, and the author is 
assuredly correct in saying of industrial alcohol: 
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“ Its adoption would give encouragement to 
agriculture; it would provide a national weapon 
to fight artificial (or economic) shortage of 
other fuel for internal combustion engines; in¬ 
directly it would encourage the further develop¬ 
ment of a big and growing branch of engineering, 
the success of which is impossible without an 
assured supply of fuel at a reasonable cost.” 

H. E. W. 


MODERN PRACTICE IN THE EXTRACTION 
OF METALS FROM THEIR ORES. 

The Metallurgy of the Non-Ferrous Metals. By 
Prof. W. Gowland. Pp. xxvii+496. (Lon¬ 
don: C. Griffin and Co., Ltd., 1914.) Price 
185. net. 

HIS book is a most valuable addition to the 
series of metallurgical text-books pub¬ 
lished by Messrs. C. Griffin and Co. It gives in 
a concise but wonderfully complete form the up- 
to-date practice in the. extraction of the following 
metals from their ores : copper, lead, gold, silver, 
platinum, mercury, zinc, cadmium, tin, nickel, 
cobalt, antimony, arsenic, bismuth, and' alumin¬ 
ium. Under the heading of each metal are con¬ 
sidered (1) its physical and chemical properties; 

(2) the alloys of which it is the chief constituent; 

(3) the composition and applications of commercial 
brands; (4) the chief ores and processes by which 
the metal is extracted from them and rendered 
suitable for industrial or other purposes; (5) the 
principles and conditions on which the success of 
these processes depends; and (6) examples of 
actual practice in important extraction works. 
The author states that special attention has been 
given to the metallurgy of gold, silver, copper, 
and lead, -which undoubtedly constitute the most 
important members of the above group. This 
statement is thoroughly justified, for, so far as we 
have been able to ascertain, every important 
modern successful process has received attention. 

In writing this book the author has had in 
view not only the student engaged in a course of 
metallurgical training, but also the man who is 
actually dealing with practical problems; and he 
is particularly well qualified to present both these 
important aspects of the subject. It is perfectly 
true, as he points out, that much valuable in¬ 
formation with regard to modern metallurgical 
practice may be found in technical periodicals and 
the proceedings of societies. Those who have the 
opportunity of consulting such publications will, 
we think, find his critical comparisons of similar 
processes of great value, while to the man whose 
time is limited or who has no technical library 
within reach the book will be one of the most 
valuable that has ever been published. The clear 
and full table of contents enables a reference to 
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any particular process, and, indeed, to any special 
feature of it, to be readily made. 

The author writes with rare, indeed, almost 
unique, knowledge of the metallurgy of copper, 
and his mastery of the subject cannot be better 
illustrated than by mentioning that in the compass 
of eighty-one pages every important aspect is 
dealt with. The ore now being pyritically smelted 
at the Tennessee Copper Co. ’s works at Copper- 
hill runs rather lower in copper than the 
figure 2 to 2§ per cent, mentioned by him (p. 100); 
it does not exceed rg per cent., and is tending to 
become even lower in grade. We think that the 
Chilian Mill might have received more attention 
than the three lines devoted to it on p. 208. At 
the present time almost, if not quite, all the 
Cripple Creek gold ores are reduced by Chilian 
mills, the Stamp Mill having been practically 
superseded in this district. Harker’s value of 
1710° C. is given for the melting point of plati¬ 
num. It is now generally recognised that this 
figure, which was obtained on the thermo-electric 
scale by extrapolation, is too low. The value 
1755 0 C. quoted recently by the Bureau of 
Standards is probably much nearer the true figure. 


SCIENCE AND INDUSTRY. 

The Co-operation of Science and Industry. By 

S. R. Illingworth. Pp. 91. (London : C. 

Griffin and Co., Ltd., 1914.) Price 15. 6 d. net. 
HIS little book has a special interest at the 
present time. The author deals with the his¬ 
tory of science as applied to industry, and while 
avoiding any violent diatribes .against the supine¬ 
ness of the British manufacturer, he points out what 
may be done to recover the supremacy of our trade. 
The employment of more scientific men in most of 
our works is strongly advocated, not only of the 
higher class of research men, but also of the class 
of routine analysts. The first class is required to 
devise new processes along scientific lines, to dis¬ 
cover uses and outlets for bye-products, and 
always to be on the look-out for methods for gain¬ 
ing the maximum yield of finished products at 
the minimum of cost. 

“To many business men the employment of 
such a man may appear a luxury ; almost a 
gamble ! The few that have such men are only 
employing them for some specific object, and 
maybe will rest content when that object is 
attained. Such an attitude is fatal.” 

If the German manufacturers had been content 
to take this line, the magnificent industries which 
they have built up would certainly not have come 
into existence. We have now, at this moment, 
an opportunity of recovering the ground we have 
lost. 
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